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Identification on Purine Alkaloids of Representative Tea Germplasms in China
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Abstract : A set of 403 tea genetic resources selected from China National Germplasm Hangzhou Tea Reposito-
ry( CNGHTR ) was tested the purine alkaloids content of spring and autumn in two years using HPLC. It revealed the
caffeine content of tea genetic resources were relatively stable between years and seasons, while the theobromine
content had a significant variation in spring. The caffeine content of more than 93% resources varied from 25. 0 to
45. 0 mg/g. Caffeine content had a significant difference in the three varieties of Camellia sinensis( L. ) O. Kuntze,
and that of assamica variety in autumn was significantly higher than in spring. The variation of caffeine among differ-
ent provinces had been investigated. It had a significant difference in the contents among various regions, of which
Guangdong and Yunnan had higher coefficient of variation( CV) and diversity indices( H'). Moreover,6 specific tea
accessions were screened out including 3 high caffeine, 1 low caffeine and high theacrine,and 2 low caffeine and
high theobromine accessions.
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16 min P H1 6.5% £k 1 B B2 28 L 3] 16% , 4
16 min 20 min H 16% 2L PE#6 B Z L F] 25%

AH.CQ,FJ,GD,GX,GZ, HeN, HuB, HuNJS JX, SC,
TW YN FI Z] 43 5RER G TR AREE AR )7 5t
IR e i I AN A Wi N 1D 1) I = RN B
VL Pl TR BSHIE Shy 45 b 5 g 5 003 K

AH: Anhui, CQ: Chongging, FJ: Fujian, GD: Guangdong,
GX: Guangxi, GZ: Guizhou, HeN: Henan, HuB: Hubei,
HuN : Hunan, JS ; Jiangsu , JX ; Jiangxi, SC ; Sichuan , TW ; Tai-
wan, YN : Yunnan, ZJ : Zhejiang; Graph data copies around
the tea resources
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Fig.1 The sampling number and

distribution of tea accessions
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1, 5P P ma b, ol m A9 2 B g, 4 YR 2
(RIRMMERR - 15 & & h 35.0 ~35. 8 mg/g, FKAS I =5



2 34

G A L FRE QA A b 5 I A W Bk 14 45 7 281

THEE U MMERSZ 2= 5, ] Al i
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403 oy ZSH IR b, A AT IR AR S B R 2.3 ~
53.4 mg/g, FkZEHR 1.1 ~60.0 mg/g, KIS 5 R
BOAHEZ, MIHERR 7 2 R SR BE A, HAAS
I RE R AR/, 2010 4E 45 2011 44 2010 4FEFK

12011 4EFK A3 AT 97.3% (357 13) .95. 6% (372
$3) .93. 5% (357 153) 1 93. 4% (351 15y ) % U5 fuin
MERE & it H 25.0 ~45.0 mg/g, 1l o] Tl 75 2% ARk 4%
FR 75 S BE 73 1) h 0.5 ~ 46.7 mg/g 1 0.6 ~47. 8
mg/g, B RBUR K, AFFEIES M, A Yo e
HHERMEZET BN 18.6 ~59.6 mg/g H 17.9 ~
62.6 mg/g,4 WML TIEZR /040, MK BB A
AR S RBOR, e ZREMETR B (1) e KN E
PIBR R (2,04 ~2.08) , H kA o mEB% (1. 96 ~
2.01) /NIRRT AT BE (LK 1. 45 ~1. 69,
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Table 1 The variation and distribution of the purine alkaloids contents in tea germplasms of China

AR BH RN RAME Rk O mswi s g o
Biochemical composition ~ Season  No.  (mg/g) Min. (mg/g)Max. Bl 22 (me/ ) cv Kortosis Skewnoss B
Mean = SD H
CICIE 2010 &% 367 0.5 28.8 2.4+1.9¢ 76. 84 111.15 8.25 1.57
Theobromine 2011 & 389 1.2 46.7 4.3 3. 1a 73.28 102.25 8.43 1.45
2010 # 382 0.7 34.4 3.5+2.3b 66. 43 78.14 6.50  1.69
2011 # 376 0.6 47.8 3.7+3.2b 85. 62 105. 43 8.50  1.47
WM 2010 & 367 2.7 47.8 35.0+4.7 13.55 6.34 -1.21 1.98
Caffeine 2011 % 389 2.3 53.4 35.145.1 14. 64 7.98  -1.33  1.97
2010 B 382 3.2 58.0 35.8 +6. 1 17. 10 3.0 -0.04  2.01
2011 #k 376 1.1 60. 0 35.7+6.5 18.09 4.80 -0.54 1.9
YL 2010 % 367 18.6 50.4 37.4 +4.9p 13.00 -0.21 0.77  2.06
Total alkaloids 2011 & 389 21.2 59.6 39.4£5.4a 13. 60 0.51 -0.04  2.08
2010 B 382 20.6 62.6 39.3 6. 6a 16.78 0. 66 0.41  2.04
2011 #k 376 17.9 62.6 39.5 6. 6a 16.76 0.48 0.19  2.08

AR FHAERTE 0. 05 KT L2RAGIHHE L, T

Different letters represent significant difference at 5% level ,the same as below
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Table 2 Caffeine content of the three varieties of Camellia sinensis (mg/g)
2010 4EH 2011 44 2010 4FEk 2011 4FFK

AR Variety

Spring 2010

Spring 2011

Autumn 2010

Autumn 2011

34.5+4.2b(a)

2% C. sinensis var. sinensis
Bl g% 84S C. sinensis var. assamica 37.1+3.9a(b)

HEZ C. sinensis var. pubilimba 37.2 £3.5a(a)

34.7 +4.2b(a)
38.3 £3.3a(b)
38.1+4.8a(a)

35.2 £5.4b(a)
42.9 +7.8a(a)
37.0 £4.0b(a)

35.2+5.3b(a)
44.1+5.8(a)
36.1 +5.2b(a)

TR 0. 05 ACE |22 RATSH T X

Different letters in the bracket represent significant difference at 5% level between seasons
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Table 3 Caffeine content comparsion of tea germplasms from different geographical regions

Bro XF45 A BIRBENLI 18 95, R 3 Ik
B TTRAR 7 R Bt AR 2 PR AR A, O I EARER
A HBIR A SRR, SR EIR(E12) )
RIS S R B A% Z PSR B (43 ok
(20.8 +1.2)% F11.79 £0.03) , Heyk & =5 (43 9
F(17.6 £2.1) % F1 1. 66 £0.09) , MVLIE AL £
FEPEFE B A (1. 65 0. 18) |, TUJI| 19725 S5 2 01
L AR TS B R AR (2390 (10. 4 £2.4) % FI
1.37 £0.09) .

(mg/g)

2010 4E%

RUEHL Origin
Spring 2010

2011 4%
Spring 2011

2010 4EFK
Autumn 2010

2011 4EK
Autumn 2011

L Anhui 32.4 £2.7cd 35.6 +3. 8ab 36.4 6. 2bed 34,1 %3. 6¢d
T K Chongqging 34.5 +3. 4abed 36.8 +2.4a 33.9 6. 0cd 34.2 3. 2bed
#H Fujian 36.6 +4. 6ab 35.2 +3.9ab 35.1 4. 1bed 33.5+3.7cd
J" R Guangdong 36.7 6. 0ab 35.2 +8.3ab 33.9 +6.4cd 34.8 £9. 7hed
] Guangxi 36.4 +3. 5ab 37.7 +4. 1a 36. 6 3. 9bed 36.5 =5. 8bed
M Guizhou 35.1 +3. 2abc 35.9 +3.0a 37.4 +5.2bc 37.2 £5.3bc
T H Henan 31.5+7.0d 29.7 6. 6¢ 32.8 +3.9d 32.4 +3.8d

14t Hubei 35.0 +3. 8abc 36.0 +3. 5a 38.2+3.9b 36.7 +4. Obed
W Hunan 37.6 +4.5a 37.6 +4.4a 36.6 =5. 2bed 38.6 %5.3ab
VL5 Jiangsu 31.5+4.2d 34.2 +4. 4ab 32.9+5.7d 34.4 +3. 8bed
VLTY Jiangxi 37.1 3. 8ab 35.8 +4.3a 34.8 +5. 2bed 36. 1 +4. 6bed
P91 Sichuan 34.4 +2. 6abed 34.3 +3.0ab 34.4 4. 4bed 34.8 3. Thed
ZHj Yunnan 35.8 +7. 2abc 36.9 £7.0a 42.7 +9.5a 42.1+9.1a

WiIT. Zhejiang 34.0 +4. Obed 32.2 +3. 6be 33.4 4. 1cd 33.2 5. 2cd

o CV (%) aH’

20: | ;J—_ I

O TAE 1A T SN WIC (LA T il
E2 FEMRXRFEEAMHESENTRRE
(CV) TSR H ) bR
Fig. 2 Estimates of variation coefficient( CV)
and diversity indices( H') of tea germplasms

from different geographical regions
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PR ZSRYI R B3R 403 (YRR E T 6
MFE IR (2 4) o 6 BYFESEREUE 3 4y v
BRI (IS 5-2 2L TIIR IR A A AE i bt 1-1) |, Bk
ZEHRAE 50. 0 mg/g LU L, & RA =R (F4), 2
AR | =5 ] AT A R Y LA R ARk, Hod ok
BT AMMEILAT A B FILERKRE TR
Bk (GCG) B & 7E 403 My ot i e , R IR T =
T JRR SRS P SRR S35 A R R SRR Al 4, R R AR R LA
R EDHUN 51,3 mg/g M43, 5 mg/g, KT H M
PR (FRS) . HRRSESRFIA R HPLC B35 5 50 K
PR -, EREETILERRE TRRAR
(EGCG) JaH — U4 i AR K | i oK 1 4 7 1 e 57
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LAl ]2 R FILAE 3 R TR E 4 0 K05 . LS E 6 . MNERR ;7 . RILEE;
8. RIETILKREE TR KA TILAREE FIRI; 10. RILKFRLE FRE, TR
1: Theobromine,2:GC, ( + ) -gallocatechin,3 . EGC, ( -) -epigallocatechin ,4 : Theacrine,5: C, ( + ) -catechin, 6 ; Caffeine,
7.EC, () -epicatechin,8 :EGCG, ( -) -epigallocatechin gallate,
9.GCG, (-) -gallocatechin gallate,10;ECG, () -epicatechin gallate , the same as below
B3 RREREHE (a) SELIEEFEK (D) B9 HPLC Ei% (2011 F£/)
Fig. 3 HPLC chromatogram of Malipo population(a)and Ruyuan population(b) ( Autumn,2011)
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Table 4 The purine alkaloids contents of 6 accessions of specific tea germplasms (mg/g)
%25 Spring ZE Autumn
BE it (25 )
. . AL AT WIHERR AR AT A B3 12125 N 1 R £ 71 6
Germplasm Species( Variety)
Theobromine  Caffeine  Total alkaloids ~ Theobromine  Caffeine  Theacrine Total alkaloids

AR EZ% (CK) C. sinensisvar. sinensis 1.9 35.3 37.2 3.0 35.2 - 38.2
ifisE 52 C. sinensis var. sinensis 6.9 44.8 51.7 6.3 50. 1 - 56.3
EARTIN 37 2 S C. crassicolumna 6.4 41.6 47.9 8.0 50.7 - 58.7
HlErpt 141 C. sinensisvar. sinensis 3.0 40.5 43.5 2.4 54.9 - 57.3
TR A A C. crassicolumna 30. 1 3.3 33.4 31.5 2.2 - 33.7
EISIEEES C. sinensis var. pubilimb 46.7 2.3 48.9 47.8 1.3 - 49. 1
FLUEHER C. sp. 8.7 15.5 / 11.6 14.3 36.0 61.9

FLERR MRS AL T 2012 4R35  HARHR N 2010 4EH1 2011 48 2 R R M PIME, - FOR KRR, /R RAN w7 2508 5 4, TR
The autumn result of Ruyuan population was identified in 2012 ,the purine alkaloids contents of other accessions were the means of 2010 and 2011. -indi-

cates that data was not detected,/ indicates that the theacrine content was not detected ,the same as below
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Table 5 The component of catechins of 3 low caffeine germplasms (mg/g)
Z=77 Season PR Germplasm GC EGC C EC EGCG ECG GGG JLAEF L Catechins
#Z Spring HEE KA (CK) 2.2 13.3 1.6 8.6 79.2 25.7 0.4 130. 7
RIS 22.7 2.1 309 159 13.0 3.2 77.6 165. 4
SRR - 3.8 - 16.4 21.1 8.4 1.6 51.3
FLUEHER 7.7 11.5 3.1 6.2 106. 1 35.1 6.5 173.0
#Z Autumn MK 28 (CK) 2.9 24.9 0.8 1.4 99.9 25.5 0.2 164. 1
=P S 26.0 1.0 29.2 8.9 13.0 3.1 76.3 157.5
JER S R - 2.8 - 6.8 26. 1 7.0 0.8 43.5
FLIHEAR 11.5 17.9 4.2 9.4 95.5 31.8 8.7 170.3

2010 -2011 4F 2 4F %2 G521 IV 24 (5
The catechin content of each accession was the mean of 2010 and 2011
2012 AR FL I RE R FRR S HE 455 2 ko
W 15110 7% 2 7 A 2 R T SR LA R o) 25
BT T 4E , HPRERW (R 6)  FLIERHARY 2t
SR () JBHELE D T FE MR R | T RRSE
BRHAZE M 2 B2 WS, 2
PEIRF A 1 ZF 2 M AR B A OR B 2
6 ~9 do 2 U ERmnmERRE A B R A A SRR o o o

R 6 2 MHMEINHERL BT R R & S A I I MR A 2R

Table 6 The traits of young shoot andcold tolerance about 2

PREELT R IR 7, LIRS A R S0
PR REAR A R 2R ARG, (FLJRR SRESBE A A 11 2 o A
SR 91 Gy, S MR R T L IR A B A
A AR B A RSR AR SR B B RA
TR SRS T ST IE R, T DA B H T R IR SR AR v
R, LI T 21— A0 A i A% 2k B DL 2K 0
FRIRIN IR

low caffeine germplasms

BE ZFH ZF S 12F2 MFAZFE(g) 1ZF2 M (H/H) TR &k
Germplasm Young shoot color ~ Young shoot pubescence 100-shoot weight oftwo and a bud Date of two and a bud Cold tolerance
FREHRHZS(CK) Eigil % 21.15 4/3 i
FLUEHENR B () o 16. 65 4/12 B
JREEH A A o E2 40.20 4/9 55
F7 2 HMEUNHEEE T RN RFEEEHIT
Table 7 The sensory evaluation of green tea with low caffeine
SME 20% Shape % 10% Liquor color S 30% Aroma M 30% Taste M JEE 10% Infused leave
AR Ry
‘ WE O EE A R B ER M EE A%
Sample Total score
Evaluation  Score Evaluation Score  Evaluation Score Evaluation Score Evaluation Score
AR A (CK)  BMskiE e 91 Lk 90 i 92 i ff 92 e o 91 91.5
FLIRREA B Z AR 86 Wz L 84 W& E 90 W(F) 80 AR 86 85.2
JPR SRS AEA AL SSERt 2 86 ey 88 Ay 91 [ 91 BRI 5T 86 89.2
3 it hanpuria %7 FI FH RNAT FHEHARAACHE 2 1 s v
A\ Y

AL W 1 A= P AR B B T AR B Y Y
403 {7 BEUE A Wy ol B R AR AE 17.9 meg/g DL LY.
Takeda!'" %52 T H AR A7 (9 1500 4% %2 (K
7 AIMERS £ Bk 16. 4 ~ 54, 6 mg/g, T P. Mo-

B SRR T 44% ~61% , AT RE N KXW AE A %
LI 2 UL N-F LS B P R, 4578 %%
T TR s R IRAR S R BOK R R A,
FEAE 1 6 DXFE S A B g U AR JR T T AR
5P, T A 2 2 T ) R S 2 W e O R 2 R B
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Al AR AR S R il A R R R 30% . 5
Wi ME R ELAT 24 VE T AS [R] (4 02, 75 25 Bl 5L 2 1 e
N A BRI > . LA X, Q. Zheng LUV 32
5 0 B e DA% IR 26 3k W E Bl 75 A i
RRMRAY . ABFSE L IR AT 1 4335 250800 IR, FH H 4%
ZHARGF LSS, vl N T.4238 WHE AR
TR H v 2R ARt M BB 5

B B I T K BT AT S PT FHT 5% 8 AR
B 2 AR E R S E
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